Transient depletion of Ku70 and Xrcc4 by RNAi as a means to manipulate the non-homologous end-joining pathway.
Non-homologous end joining (NHEJ) is the major DNA double-strand break (DSB) repair pathway in mammalian cells and is likely responsible for the non-homologous integration of transgenes. In higher eukaryotes, this pathway predominates over the homologous recombination (HR) pathway and therefore may account for the low level of HR events that occur in mammalian cells. We evaluated the effects of transient RNAi-induced down-regulation of key components of the NHEJ pathway in human HCT116 cells. Treatment with siRNA targeting Ku70 and Xrcc4 reduced corresponding protein levels by 80-90% 48h after transfection, with a return to normal levels by 96h. Additionally, down-regulation of Ku70 and Xrcc4 resulted in a concomitant depletion of both Ku70 and Ku86 proteins. Biological consequences of transient RNAi-mediated depletion of Ku70 and Xrcc4 included sensitization to gamma radiation and a significant decrease in the expression of a linear GFP reporter gene. The results highlight the possibility of a successful means to manipulate the NHEJ pathway by RNAi.